To quantify cell-to-cell spread, we assumed a radial dispersion of spreading bacteria from a theoretical center of a given infection foci ( Figure S1A , left panel, bacteria in large red circle). If the bacteria did not spread at all, the total area covered by the bacteria would be an accurate measure of spreading. However, the total area does not reflect spreading defects effectively when the vast majority of the bacteria do not spread, but a few bacteria spread far away. The area covered by 75% of the bacteria is a better measure of spreading than the total area because it allows filtering out the outliers that spread far away. To identify the area covering 75% of the bacteria, we quantified the total bacteria present in a given infection foci by creating a circular region harboring all the bacteria ( Figure S1A , left panel, large red circle) and determining the total gray level intensity corresponding to the GFP signal ( Figure S1A Figure S4 . Characterization of actA S155A, S157A and actA S155E, S157E Mutant Strains (A) Entry and Growth. HeLa 229 cells were plated at a density 5x10 4 cells per well in a 96-well plate and incubated overnight at 37°C. Cells were infected the next day and incubated for one hour before addition of gentamicin (50 μg/ml). At a given time point, cells were washed once with 100μl of PBS and incubated in water/0.1% Triton-X for 5 minutes at 25°C. Cell lysates were then serially diluted, plated onto BHI plates and incubated overnight. Individual bacterial colonies were counted the next day, and plotted on a graph as CFUs/μl of lysates. All the genetic background tested display a similar invasion efficiency (entry). It is noteworthy that, in situation
Figure S1. Image Analysis and Quantification of Spreading Defects
To quantify cell-to-cell spread, we assumed a radial dispersion of spreading bacteria from a theoretical center of a given infection foci ( Figure S1A , left panel, bacteria in large red circle). If the bacteria did not spread at all, the total area covered by the bacteria would be an accurate measure of spreading. However, the total area does not reflect spreading defects effectively when the vast majority of the bacteria do not spread, but a few bacteria spread far away. The area covered by 75% of the bacteria is a better measure of spreading than the total area because it allows filtering out the outliers that spread far away. To identify the area covering 75% of the bacteria, we quantified the total bacteria present in a given infection foci by creating a circular region harboring all the bacteria ( Figure S1A , left panel, large red circle) and determining the total gray level intensity corresponding to the GFP signal ( Figure S1A , right panel, orange bacteria in large red circle). We used the MetaMorph software to calculate the minimal circular region displaying the same center as the infection foci and containing 75% of the bacteria ( Figure S1A , right panel, small red circle). We next determined the number of nuclei corresponding to the infected cells ( Figure S1B , left panel). To this end, we generated the segmentation image of the nuclei ( Figure S1D , left panel, orange nuclei) and transferred the regions corresponding to the bacteria ( Figure S1D , left panel, large and small red circle). We used the Image Morphometry Analysis (IMA) module of the MetaMorph software to count the nuclei covered by the two regions and determine the average size and standard deviation. We next determined the number of nuclei within the region covered by 75% of the bacteria ( Figure   S1B , small red circle). The nuclei displaying a size within a 1 standard deviation range were counted as positive ( Figure S1B , left panel, green nuclei). The spreading index corresponds to the number of nuclei counted as positive. We generated a visual representation of the results by overlaying the images corresponding to the nuclei and the bacteria (( Figure S1C , left panel, blue/nuclei and green/bacteria) and transferring the positive nuclei to the overlay image ( Figure   S1C , red/regions and magenta/positive nuclei). were subjected to SDS-PAGE. ActA expression was detected using an anti-ActA antibody and secondary IRDye800 conjugated anti-rabbit IgG (Rockland, Gilbertsville, PA) antibodies.
Signals were quantified using the Odyssey infrared image system (LiCor). The signal obtained for the actA S155A-S157A was consistently higher, which reflects the fact that, due to the spreading defect, the bacteria grow faster as described in Figure S4A . (B) CK2-depleted cells infected with bacteria expressing ActA WT or ActA S155E, S157E
NIH 3T3 cells were infected with GFP-bacteria (green channel) expressing wild-type ActA (ActA WT ), ActA S155A-S157A or ActA S155E, S157E for 5 hours, fixed and processed for immunofluorescence imaging with VASP antibody (red channel) and Hoechst (DNA, blue channel) as descrived in the Material and Methods section. Quantification of VASP recruitment revealed that more than 95% of the bacteria are positive for VASP, regardless of the genotypes (not shown). Quantification of actin tail formation in wild-type cells and CK2-depleted cells infected with wild type Listeria monocytogenes and isogenic mutant expressing ActA-S155A,S157A or ActA-S155E,S157E. The cells were infected with the corresponding bacteria for 5 hrs, fixed and subjected to immunofluorescence imaging as described in Methods. The formation of actin patterns was analyzed by phalloidin staining. Long tails have no overlap with the bacteria. Short tails have a partial overlap with the bacteria. Clouds have a perfect overlap with the bacteria. Table S3 .
MS Experiments in CK2-Depleted Cells
Two experiments were conducted to test whether phosphorylation levels was decreased for the singly phosphorylated peptide 151 AIASSDSELESLTYPDKPTK 170 in-CK2 depleted cells. We measured peptide ion signal differences between the normal cells and the CK2-depleted cells for several tryptic peptides generated from the precursor mass spectra. We analyzed the unphosphorylated version of the phosphopeptide of interest (m/z 718.0), and two (multiply charged) version of the detected phosphopeptide of interest (m/z 744.7, 1116.5) containing S155 and S157. The data were normalized across experiments by using the signal for one phosphopeptide that is not related to any of the phosphorylation sites analyzed here (m/z 1017.5, red in Table S3 ). The data show a consistent decrease for the signal corresponding to the phosphorylated AIASSDSELESLTYPDKPTK peptide ions (Table   S3 , grey cells). These results suggest that the relative level of phosphorylation for peptide AIASSDSELESLTYPDKPTK is reduced in CK2-depleted cells. 
